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@ A method for manufacturing an integrated circuit device.

@ An integrated circuit (14) having an active circuit (19} is
formed on a circuit wafer {10). A moat {18) in the field oxide
(20} surrounds the active circuit (19). Metallic conductor (30)
passes from a location on the active circuit {19) over the moat
{18) to a contact area (22}. The wafer (10) is covered with a
photoshaped silicon nitride layer (18}, and a support wafer
{40) is secured with adhesive (46) to the circuit side of the
circuit wafer {10). The circuit wafer {10) is photoshaped to
expose the metallic conductor (30) at the contact area (22),
and the contact area (22) is prepared with multiple metal
layers (62, 66, 70) for connection to external wiring.
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TITLE
A Method For Manufacturing An Integrated Circuit Device
DESCRIPTION

TECHNICAL FIELD

This invention relates to a method for manu-

facturing an integrated circuit device which does not
require post-fabrication packaging. .
BACKGROUND ART

Aithough MOS integrated circuits have enjoyed
increased use due to their high density characteristics,
MOS integrated circuit chips are particularly sesceptible
to environmental contamination. To assure continous,
reliable operation, each integrated circuit chip is
tested and subsequently mounted within a sealed package.
A common package is an in-line package consisting of a
rectangular body, of plastic or ceramic, within which the
integrated circuit chip is mounted. Two parallel rows
of pins extend from the package and are connected to
selected locations of the integrated circuit. After
packaging, the integrated circuit is again tested.
Packaging and multiple testing greatly increases the
manufacturing costs.

DISCLOSURE OF THE INVENTION

A method is described for manufacturing an

integrated circuit device which is suitable for use
without post-fabrication packaging. & silicon circuit
wafer is processed to form an integrated circuit
including an active circuit and at least one alignment
pattern on a first surface of the circuit wafer. At
least a portion of the active circuit is surrounded with
a barrier to environmental contaminants. A support wafer

is pfepared and positioned with a first surface of the
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support wafer adjacent the first surface of the circuit
wafer. A layer of adhesive is formed on the adjacent
surface of the circuit and/or support wafer to allow

the two wafers to adhere together forming a wafer sand-
wich. An opening is photoshaped through the circuit
wafer ;xposing indicia corresponding to the alignment
pattern. The circuit wafer is photoshaped using the
exposed indicia for alignment to produce contact openings
through the circuit wafer to selected contact surfaces
of the integrated circuit. Conductors cross over the
barrier supplying an interconnection between sélected
locations of the active circuit and contact surfaces
outside of the active circuit surrounded by the barrier.
The contact surfaces are prepared to withstand environ-
mental corrosion, and the wafer is sliced into a plural-
ity of chips.

Advantageously, the illustrated embodiment
provides a method for manufacturing an integrated circuit
device which is sealed from environment corrosion and
contamination and which does not require post-fabrication
packaging and subsequent testing.

THE DRAWING
FIGS. 1 through 4, arranged as shown in FIG. 5,

illustrate sequential process steps for manufacturing an
integrated circuit device in accordance with this
invention.

DETAILED DESCRIPTION

As shown in Step 1 of FIG. 1, a silicon wafer

10 having a major flat 12 has processed therein several
distinct MOS integrated circuits 14 produced by conven-
tional processing techniques well known in the art.

A partial sectional view of an exemplary one of the inte-
grated circuits 14 is illustrated in Step 1. Obviously,
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the drawing is not to scale and is exaggerated vertically
to more clearly illustrate certain features. The inte-
grated circuit includes an active circuit 19 including

a doped region 16 and a gate 17 covered with a gate oxide
17a. It is well known that such active circuits are
particularly susceptible to degradation by environmental

contaminants such as sodium. A particular feature of the

~illustrated embodiment is the photoshaping of a trouéh or

moat 18 in a layer of field oxide 20. The moat 18
surrounds ail of the active circuit 19.

Additionally, the field oxide 20 is removed
over a portion of the wafer 10 exposing a contact area
22 which is subsequently covered with the gate oxide 17a.
The surface of the wafer 10 is covered with a thin layer
of silicon nitride 24 preferably deposited by low pres-
sure deposition at high temperatures. The nitride layer
24 is photoshaped and completely fills the moat 18 as
shown in Step 2. The moat 18, filled with the silicon

~nitride 24, provides an edge seal for the active portidn

of the integrated circuit 19 excluding environmental
contaminants therefrom. In Step 3, a metallic conductor
30 ofvéluminum is photoshaped on the wafer. The metallic
conductor passes through the moat 18 and provides a con-
ductive path from the doped region 16, on the integrated
circuit, to the contact area 22. Additionally, alignment
patterns 32 are photoshaped at two selected locations
upon the wafer 10. The alignment patterns 32 will be
used in a susequent processing step.

In Step 4, the wafer 10 is covered with a
silicon dioxide layer 34 followed by a silicon nitride
layer 36 which is covered with a second silicon dioxide
layer 38. The first silicon dioxide layer 34 improves

adherence of the subseguent nitride layer 36 to the wafer,
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and the nitride layer 36 serves as a barrier to sodium
and other environmental contaminants. The final silicon
dioxide layer 38 is deposited over the nitride layer 36
by sputtering or other similar technique. The silicon
dioxide layer 38 provides a compatible interface medium
to adhesive which will be utilized in a subsequent step.
It should be appreciated éhat the silicon nitride layer
24, the conductor 30, and the silicon wafer 10 provide
primary contaminant barriers above and below the active
circuit 19 with the moat 18‘providing an edge seal.
Secondary protection is provided by the silicon dioxide
layers 34, 38 and the silicon nitride layer 36.

In Step 5, a support wafer 40 is exposed to an
oxidizing environment at an elevated temperature causing
the growth of silicon dioxide layers 42 upon the exposed
surface of the support wafer 40. In Step 6, a layer of
silicon nitride 44, providing an etchant barrier, is

deposited upon the silicon dioxide layer 42. In Step 7,

silicon dioxide layers 45 and 45a are deposited or alterna-

tively grown upon the surfaces of the support wafer 40.

The silicon dioxide layer 45 provides a compatible surface

medium for the adhesive layer 46 applied in Step 8. The
adhesive layer 46 may be applied by various techniques
well known in the art. A particular method which has
been found satisfactory is that of spinning the adhesive
on the wafer 40 and, thereafter, outgassing the adhesive
by placement of the wafer 40 into an evacuated chamber
(not shown). In Step 8, the circuit wafer 10 and the
support wafer 40 are brought together while maintaining
the vacuum and the adhesive 46 is cured at high temper-
atures with the two wafers 10 and 40 forming a unitary
sandwich 50. In Step 9, the circuit wafer 10 is photo-
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shaped creating openings 47 to expose alignment patterns
32a. The major flats 12 are used to coarsely align the

" wafer 50 during the photoshaping process. Upon removal

of the portion of the circuit wafer 10 covering the
alignment patterns, alignment patterns 32a as viewed

through the openings 47 are illustrated in relief in the

-adhesive layer 46 proving alignment indicia for use in

subsequent processing steps.

In Step 10, the contact areas 22 are uncovered

by -photoshaping which utilizes: the previously revealed

indicia for mask alignment. Additionally, ‘the silicon
dioxide layer 45 and the gate oxide 17a are removed.
Thereafter, in Step 11, the wafer 10 is covered with a
layer of titanium 60 followed by a layer of platinum 62.
These layers 60, 62 are placed on the wafer 10 in an
evacuated chamber (not shown) to prevent oxidation of
the titanium 60 which condition would inhibit adherence
of the platinum 62. In Step 12, the platinum layer 62

is photoshaped leaving the platinum 62 only over the
contact area 22. The exposed titanium 60 oxidizes upon
exposure to the atmosphere. Subsequently, two successive
layers aée electroplated over the platinum 62 with the
titanium 60 serving as a conductive electrode. The
oxidized surface of the titanium 60 prevents the various
materials from plating thereon. Alternatively, a layer
of resist may be used to prevent plating on the titanium
surface. First, a stress-free nickel léyer-GG is plated
on the platinum 62. Next, a layer of solder 70 is plated
oder the nickel layer 66. In Step 14, the exposed
titanium 60 is removed isoclating the connection pad 71.
The resulting connection pad 71 is suitable for reflow

solder attachment to a cable (not shown). In the last
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Step 15, the wafer sandwich 50 is sliced into individual
integrated circuit chips 72. The active portions of
each of the integrated circuit chips 72 are completely
sealed from environmental contaminants. All connections
to the chips 72 are made through the connection pads 71.
Thus, a method for manufacturing an integrated circuit
device has been described which device does not require
post-fabrication packaging.

While this invention has been particularly
shown and described in connection with an illustrated
embodiment, it will be appreciated that various changes
may be made without departing from the spirit and scope
of the invention as set forth in the following claims.
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WHAT IS CLAIMED IS:

1. A method for manufacturing an integrated
circuit device comprising the steps of:

A) processing a silicon circuit wafer (10) to form
an integrated circuit (14) including an active circuit
(19) and at least one alignment pattern (32) on a first
surface of the wafer;

B) surrounding at least a portion of the active
circuit (19) with a barrier (24) to environmental
contaminants formed in a moat (18);

C) placing a conductor (30) over the barrier (18,
24) placed in Step B to provide an interconnection
between a selected location of the active circuit (19)
and a selected contact surface (22) outsied of the
portion of the active circuit surrounded by the barrier
(24); .

D) preparing a support wafer (40) for susequent
processing;

E) positioning the first surface of the circuit
wafer (10) adjacent the first circuit of the support
wafer (40);

F) forming a layer of adhesive (46) on the adjacent
surfaces of said circuit and support wafers (10, 40) so
as to cause the two wafers to adhere together forming a
wafer sandwich (50);

G) photoshaping an opening (47) through the circuit
wafer (10) to expose indicia (32a) corresponding to the
alignment pattern (32);

H) photoshaping in the circuit wafer (10) using the
indicia (32a) exposed in Step F to produce contact
openings through the circuit wafer (10) to selected
contact surfaces (22) of the integrated circuit (14);
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I) preparing the contact surfaces (22} exposed in
Step H; and

J) slicing the wafer sandwich (50) into a plurality
of chips (72).

2. The method of Claim 1 wherein the moat (18)
is in é field oxide layer, and the barrier is a silicon
nitride layer (24) over the moat (18).

3. The method of Claim 1 wherein the layer of
adhesive (46) formed in Step E is placed by spinning the
support wafer (40) with a small quantity of adhesive (46)
placed thereon. .

4. The method of Claim 1 in which preparing
the contact surfaces in Step I includes the steps:

K) in a vacuum environment, covering the circuit
wafer (10) with a layer of titanium (60) followed by a
layer of platinum (62);

L) photoshaping the platinum (62) so that a platinum
pad remains over the contact area (22);

M) plating the platinum pad with a selected metal
66; and

N) removing any exposed titanium (60).

5. The method of Claim 4 wherein in Step M
the selected metal is nickel (66) and the method com-
prises the further step:

0) plating a layer of solder (70) over the nickel
(66) .

6. The method of Claim 1 which further
includes the step of placing a layer of material (38, 40)
which provides a barrier to environment contaminants,
over the first surface of the circuit wafer (10) prior to
Step E.
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7. The method of Claim 1 which further
includes outgassing the adhesive (58) applied in
Step F prior to adhesion of the wafers (10, 50) into

a wafer sandwich (60).
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